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CLAIMS

Claim 1}
A method of evaluating inhibitory effect on damp-dry malodor, comprising the

ringing microorganisms which produce damp-dry malodor-causing substances

and a test shpstance into contact with each other in the presence of a sebaceous dirt

component;
detectin@\gxpression of at least one kind of gene selected from a group

consisting of a fatty a¢id desaturase gene and a § oxidation-related enzyme gene derived
evaluating a dampkdry malodor inhibitory function of the test substance based

on a change in expression am\unt of the at least one kind of gene;

wherein the expression of the at ast one kind of gene is detected by using at least one

kind of oligonucleotide pair selected from the group consisting of:

nucleotides (a) and (b) described below,

leotides (c) and (d) described below,

tides (e) and (f) described below,

an oligonucleotide pair containing oligonucleotNes (g) and (h) described below,

an oligonucleotide pair containing oli
an oligonucleotide pair containing oligon

an oligonucleotide pair containing oligonuc

an oligonucleotide pair containing oligonucleotideN\(i) and (j) described below,
and (1) described below,

an oligonucleotide pair containing oligonucleotides (m) 3&d (n) described below,

an oligonucleotide pair containing oligonucleotides (

an oligonucleotide pair containing oligonucleotides (0) and ¥p) described below,
an oligonucleotide pair containing oligonucleotides (q) and (r)¥escribed below,
an oligonucleofide pair containing oligonucleotides (s) and (t) deskgibed below,
an oligonucleotide pair containing oligonucleotides (u) and (v) descred below,

an oligonucleotide pair containing oligonucleotides (w) and (x) describey below,

an oligonucleotide pair containing oligonucleotides (y) and (z) described bNow,

an oligonucleotide pair containing oligonucleotides (al) and (b1) described b&pw, and
an oligonucleotide pair containing oligonucleotides {(c1) and (d1) described belowg
(a) an oligonucleotide having the base sequence set forth in SEQ ID NO: 13, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 13 with a substitution,

deletion, insertion, or addition of 1 or several nucleotides which can be used for
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detecting the fatty acid desaturase gene;
(b) an oligonucleotide having the base sequence set forth in SEQ ID NO: 14, an
ligonucleotide having a base sequence set forth in SEQ ID NO: 14 with a substitution,
ddletion, insertion, or addition of 1 or several nucleotides which can be used for
detedyng the fatty acid desaturase gene;
{c) an oNgonucleotide having the base sequence set forth in SEQ ID NO: 15, an
oligonucleMide having a base sequence set forth in SEQ ID NO: 15 with a substitution,
deletion, inser§on, or addition of 1 or several nucleotides which can be used for
detecting the fatt\acid desaturase gene;
(d) an oligonucleoti¥¢ having the base sequence set forth in SEQ ID NO: 16, an
oligonucleotide havingg base sequence set forth in SEQ ID NO: 16 with a substitution,
deletion, insertion, or addMon of 1 or several nucleotides which can be used for
detecting the fatty acid desatiXase gene;
(e) an oligonucleotide having th\base sequence set forth in SEQ ID NO: 17, an
oligonucleotide having a base sequipce set forth in SEQ ID NO: 17 with a substitution,
deletion, insertion, or addition of 1 or S¢veral nucleotides which can be used for
detecting the fatty acid desaturase gene;
(f) an oligonucleotide having the base sequelge set forth in SEQ ID NO: 18, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 18 with a substitution,
deletion, msertion, or addition of 1 or several nucidptides which can be used for
detecting the fatty acid desaturase gene;
(g) an oligonucleotide having the base sequence set fortth\in SEQ ID NO: 19, an
oligonucleotide having a base sequence set forth in SEQ O: 19 with a substitution,
deletion, insertion, or addition of 1 or several nucleotides whick can be used for
detecting the fatty acid desaturase gene;
(h) an oligonucleotide having the base sequence set forth in SEQ IDWO: 20, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 20 wit\a substitution,
deletion, insertion, or addition of 1 or several nucleotides which can be use\ for
detecting the fatty acid desaturase gene;
(i) an oligonucleotide having the base sequence set forth in SEQ ID NO: 21, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 21 with a substitutyn,
deletion, insertion, or addition of 1 or several nucleotides which can be used for

detecting the fatty acid desaturase gene;
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(j) an oligonucleotide having the base sequence set forth in SEQ ID NO: 22, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 22 with a substitution,

eletion, insertion, or addition of 1 or several nucleotides which can be used for

deletion, inMgrtion, or addition of 1 or several nucleotides which can be used for
detecting the Izty acid desaturase gene;

(1) an oligonucledjde having the base sequence set forth in SEQ ID NO: 24, an
oligonucleotide haviyg a base sequence set forth in SEQ ID NO: 24 with a substitution,
deletion, insertion, or aNdition of 1 or several nucleotides which can be used for
detecting the fatty acid dedqturase gene;

{m) an oligonucleotide havin}\the base sequence set forth in SEQ ID NO: 25, an
oligonucleotide having a base soquence set forth in SEQ ID NO: 25 with a substitution,
deletion, insertion, or addition of 1§ several nucleotides which can be used for
detecting the [ oxidation-related enzyiye gene;

(n) an oligonucleotide having the base se§uence set forth in SEQ ID NO: 26, an
oligonucleotide having a hase sequence set in SEQ ID NQO: 26 with a substitution,
deletion, insertion, or addition of 1 or several n leotideé which can be used for
detecting the B oxidation-related enzyme gene;

(0) an oligonucleotide having the base sequence set f8¢h in SEQ ID NO: 27, an
oligonucleotide having a base sequence set forth in SE NO: 27 with a substitution,
deletion, insertion, or addition of 1 or several nucleotides Wiich can be used for
detecting the § oxidation-related enzyme gene;

(p) an oligonucleotide having the base sequence set forth in SEQ YD NO: 28, an
oligonucleotide having 2 base sequence set forth in SEQ ID NO: 28 ¥ith a substitution,
deletion, insertion, or addition of 1 or several nucleotides which can beYsed for
detecting the § oxidation-related enzyme gene;

(@) an oligonucleotide having the base sequence set forth in SEQ ID NO: 29,
oligonué]eotide having a base sequence set forth in SEQ ID NO: 29 with a substition,
deletion, insertion, or addition of 1 or several nucleotides which can be used for
detecting the B oxidation-related enzyme gene;

(1) an oligonucleotide having the base sequence set forth in SEQ ID NQ: 30, an




10

15

20

25

30

WO 2013/180302 PCT/IP2013/065306

94

oligonucleotide having a base sequence set forth in SEQ ID NO: 30 with a substitution,

deletion, insertion, or addition of ! or several nucleotides which can be used for
etecting the B oxidation-related enzyme geﬁe;

{s\an oligonucleotide having the base sequence set forth in SEQ 1D NO: 31, an

oligohucleotide having a base sequence set forth in SEQ ID NO: 31 with a substitution,

deletion\jnsertion, or addition of 1 or several nucleotides which can be used for

detecting the P oxidation-related enzyme gene;

(t) an oligonudgotide having the base sequence set forth in SEQ ID NO: 32, an

oligonucleotide INving a base sequence set forth in SEQ ID NO: 32 with a substitution,

deletion, insertion, ox addition of 1 or several nucleotides which can be used for

(u) an oligonucleotide haviug the base sequence set forth in SEQ 1D NO: 33, an
oligonucleotide having a basd\gequence set forth in SEQ ID NO: 33 with a substitution,
deletion, insertion, or addition ol or several nucleotides which can be used for
detecting the § oxidation-related e e gene;

(v) an oligonucleotide having the base\gequence set forth in SEQ ID NO: 34, an
oligonucleotide having a base sequence s forth in SEQ ID NO: 34 with a substitution,
deletion, insertion, or addition of 1 or severa\nucleotides which can be used for
detecting the P oxidation-related enzyme gene;

(w) an oligonucleotide having the base sequence s forth in SEQ ID NO: 35, an
oligonucleotide having a base sequence set forth in SKQ ID NO: 35 with a substitution,
deletion, insertion, or addition of 1 or several nucleotide\which can be used for
detecting the B oxidation-related enzyme gene;

{x) an oligonucleotide having the base sequence set forth in SBQ ID NO: 36, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 3¢ with a substitution,
deletion, insertion, or addition of 1 or several nucleotides which can\e used for
detecting the p oxidation-related enzyme gene;

(y) an o]igonucleotidc having the base sequence set forth in SEQ ID NO: 3}, an
oligonucleotide having 2 base sequence set forth in SEQ ID NO: 37 with a sugtitution,
deletion, insertion, or addition of 1 or several nucleotides which can be used for
detecting the (3 oxidation-related enzyme gene;

(z) an oligonucleotide having the base sequence set forth in SEQ ID NO: 38, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 38 with a substitution,
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deletion, insertion, or addition of 1 or several nucleotides which can be used for
detecting the B oxidation-related enzyme gene;

al) an oligonucleotide having the base sequence set forth in SEQ ID NO: 39, an
olionucleotide having a base sequence set forth in SEQ ID NO: 39 with a substitution,
delet\n, insertion, or addition of 1 or several nucleotides which can be used for

detectind\the B oxidation-related enzyme gene;

deletion, insertion, or addition of | or several nucleotides which can be used for
detecting the B oxidXjon-related enzyme gene;

(c1) an oligonucleotideNaving the base sequence set forth in SEQ ID NO: 41, an
oligonucleotide having a Dyse sequence set forth in SEQ ID NO: 41 with a substitution,
deletion, insertion, or additioMof 1 or several nucleotides v_vhich can be used for
detecting the B oxidation-relatedéenzyme gene; and

(d1) an oligonucleotide having the Nase sequence set forth in SEQ ID NO: 42, an
oligonucleotide having a base sequenc set forth in SEQ ID NO: 42 with a substitution,
deletion, insertion, or addition of 1 or seWgal nucleotides which can be used for

detecting the B oxidation-related enzyme ge

{Claim 2}
The method according to Claim 1, wherein tN¢ damp-dry malodor-causing

substances are 4-methyl-3-hexenoic acid.

{Claim 3}
The method according to Claim 1 or 2, wherein the sebad¢ous dirt component

1s an anteiso fatty acid.

{Claim 4}
The method according to any one of Claims | to 3, wherein the fatty¥cid

desaturase gene is A9desaturase gene.

{Claim 5}
The method according to Claim 4,
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wherein the expression of the ASdesaturase gene is detected by using at least one kind
of oligonucleotide pair selected from the group containing :

\ he oligonucleotide pair containing the oligonucleotides (a) and (b);

th¥ oligonucleotide pair containing the oligonucleotides (c) and {(d};

the oNgomucleotide pair containing the oligonucleotides () and (f);

the oligdgucleotide pair containing the oligonucleotides (g) and (h);

eotide pair containing the oligonucleotides (i) and (j); and

the oligonuclegtide pair containing the oligonucleotides (k) and (1).

{Claim 6}
The method adording to any one of Claims 1 to 3, wherein the B oxidation-
related enzyme gene is at Xast one kind of gene selected from the group consisting of

fadB gene and fadD gene.

{Claim 7}
The method according to Clahn 6,

wherein the expression of the fadB gene X detected by using at least one kind of

oligonucleotide pair selected from the grou

the oligonucleotide pair containing the oligonu®eotides (m) and (n);

the oligonucleotide pair containing the oligonucleMides (o) and (p);

s (q) and (1); and

the oligonucleotide pair containing the oligonucleotides

the oligonucleotide pair containing the oligonucleoti

{Claim 8}

The method according to Claim 6,
wherein the expression of the fadD gene is detected by using at leas
oligonucleotide pair selected from the group consisting of :
the oligonucleotide pair containing the oligonucleotide§ (u} and (v);
the oligonucleotide pair containing the oligonucleotides (w) and (x);
he oligonucleotide pair containing the oligonucleotides (y) and (z);
the oligonucleotide pair containing the oligonucleotides (al) and (b1); and

the oligonucleotide pair containing the oligonucieotides (c1) and (d1).
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{Claim 9}
The method according to any one of Claims 1 to 8, wherein the

icroorganisms are at least one kind of microbial strain selected from the group

A Wethod of screening a damp-dry malodor inhibitor, which comprises
selecting a testgubstance capable of reducing the expression amount of the at least one

kind of gene, bas®{ on the method described in any one of Claims 1 to 9.

{Claim 11}
A method of deteding microorganisms which produce damp-dry malodor-
causing substances, comprisiNg the steps of:
amplifying at least one Njnd of fragment of gene selected from a group
consisting of a fatty acid desaturaseNgene and a p oxidation-related enzyme gene that are
derived from microorganisms which pypduce damp-dry malodor-causing substances;
determining the presence or absdyce of an ampliﬁéd fragment; and thereby
detecting the microorganisms whichproduce damp-dry malodor-causing
substances,
wherein the detection of the microorganisms whic\produce damp-dry malodor-cansing
substances is performed by using at least one kind of Yligonucleotide pair selected from
the group consisting of:
an oligonucleotide pair containing oligonucleotides (a) and\p) described below,

an oligonucleotide pair containing oligonucleotides (c) and (dN\Jescribed below,

an oligonucleotide pair containing oligonucleotides (k) and (1) described bNow,
an oligonucleotide pair containing oligonucleotides (m) and (n) described belN\w,
an oligonucleotide pair containing oligonucleotides (o) and (p) described below,
an oligomucleotide pair containing oligonucleotides (q) and (r) described below,
an oligonucleotide pair containing oligonucleotides (s) and (t) described below,

an oligonucleotide pair containing oligonucleotides (u) and (v) described below,
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an oligonucleotide pair containing oligonucleotides (w) and (x) described below,
an oligonucleotide pair containing oligonucleotides (y) and (z) described below,
oligonucleotide pair containing oligonucieotides (al) and (b1) described below, and

an\Qligonucleotide pair containing oligonucleotides (c1) and (d1) described below:

oligonu{gotide having a base sequence set forth in SEQ ID NO: 13 with a substitution,
deletion, in¥grtion, or addition of 1 or several nucleotides which can be used for
detecting the M\ty acid desaturase gene;

(b) an oligonucleNide having the base sequence set forth in SEQ ID NO: 14, an
oligonucleotide haviyg a base sequence set forth in SEQ ID NO: 14 with a substitution,
deletion, insertion, or a¥dition of 1 or several nucleotides which can be used for
detecting the fatty acid deXturase gene; ‘ |

(c) an oligonucleotide havingkhe base sequence set forth in SEQ ID NO: 15, an
oligonucleotide having a base séquence set forth in SEQ ID NO: 15 with a substitution,
deletion, insertion, or addition of 1 §r several nucleotides which can be used for
detecting the fatty acid desaturase gen¥

(d) an oligonucleotide having the base sejuence set forth in SEQ ID NO: 16, an
oligonucleotide having a base sequence set Rrth in SEQ ID NO: 16 with a substitution,
deletion, insertion, or addition of 1 or several n\é\¢leotides which can be used for
detecting the fatty acid desaturase gene;

(e) an oligonucleotide having the base sequence set in SEQID NO: 17, an
oligonucleotide having a base sequence set forth in SEQND NO: 17 with a substitution,
deletion, insertion, or addition of 1 or several nucleotides wiich can be used for
detecting the fatty acid desaturase gene;

(f) an oligonucleotide having the base sequence set forth in SEQ NQ NO: 18, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 18 \ith a substitution,
deletion, insertion, or addition of 1 or several nucleotides which can beysed for
detecting the fatty acid desaturase gene;

(g) an oligonucleotide having the base sequence set forth in SEQ ID NO: 19,
oligonucleotide having a base sequence set forth in SEQ ID NO: 19 with a substNgtion,
deletion, insertion, or addition of 1 or several nucleotides which can be used for
detecting the fatty acid desaturase gene;

{h) an oligonucleotide having the base sequence set forth in SEQ ID NO: 20, an
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oligonucleotide having a base sequence set forth in SEQ ID NO: 20 with a substitution,
deletion, insertion, or addition of 1 or several nucleotides which can be used for
etecting the fatty acid desaturase gene;
(1) W oligonucleotide having the base sequence set forth in SEQ ID NO: 21, an
oligonycleotide having a base sequence set forth in SEQ ID NO: 21 with a substitution,
deletion,Nnsertion, or addition of 1 or several nucieotides which can be used for
detecting th¥ fatty acid desaturase gene;
(i) an oligonuckotide having the base sequence set forth in SEQ ID NO: 22, an
oligonucleotide haying a base sequence set forth in SEQ [D NO: 22 with a substitution,
deletion, insertion, oNaddition of 1 or several nucleotides which can be used for
detecting the fatty acid 8¢saturase gene;
(k) an oligonucleotide haviyg the base sequence set forth in SEQ ID NO: 23, an
oligonucleotide having a base\equence set forth in SEQ ID NO: 23 with a substitution,
deletion, insertion, or addition ol or several nucleotides which can be used for
detecting the fatty acid desaturase gpe;
() an oligonucleotide having the base dequence set forth in SEQ ID NO: 24, an
oligonucleotide having a base sequence s& forth in SEQ ID NO: 24 with a substitution,
deletion, insertion, or addition of 1 or severaNnucleotides which can be used for
detecting the fatty acid desaturase gene;
(m) an oligonucleotide having the base sequence s¥ forth in SEQ ID NO: 25, an
oligonucleotide having a base sequence set forth in S8Q ID NO: 25 with a substitution,
deletion, insertion, or addition of 1 or several nucleotidedwhich can be used for
detecting the 3 oxidation-related enzyme gene;
(n) an oligonucleotide having the base sequence set forth in SBQ ID NO: 26, an
oligonucleotide having a base sequence set forth in SEQ ID NO: X¢ with a substitution,
deletion, insertion, or addition of 1 or several nucleotides which can \e used for
detecting the f oxidation—ref-ated enzyme gene; '
(0) an oligonucleotide having the base sequence set forth in SEQ ID NO: X, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 27 with a subgtitution,
deletion, insertion, or addition of 1 or several nucleotides which can be used for
detecting the B oxidation-related enzyme gene;
(p) an oligonucleotide having the base sequence set forth in SEQ ID NO: 28, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 28 with a substitution,
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deletion, insertion, or addition of 1 or several nucleotides which can be used for
detecting the (b oxidation-related enzyme gene;

q) an oligonucleotide having the base sequence set forth in SEQ ID NO: 29, an
onucleotide having a base sequence set forth in SEQ ID NO: 29 with a substitution,
deletiyn, insertion, or addition of 1 or several nucleotides which can be used for
detectind\the B oxidation-related enzyme gene;

(r) an oligoNacleotide having the base sequence set forth in SEQ ID NO: 30, an
oligonucleotidg having a base sequence set forth in SEQ ID NO: 30 with a substitution,
deletion, insertiot, or addition of 1 or several nucleotides which can be used for
detecting the § oxidXion-related enzyme gene;

(s) an oligonucleotide Iyving the base sequence set forth in SEQ ID NO: 31, an
oligonucleotide having a byse sequence set forth in SEQ ID NO: 31 with a substitution,
deletion, insertion, or additiodof | or several nucleotides which can be used for
detecting the B oxidation-related\¢gnzyme gene; 7
sequence set forth in SEQ ID NO: 32, an

oligonucleotide having a base sequenciset forth in SEQ ID NO: 32 with a substitution,

(t) an oligonucleotide having the ba
deletion, insertion, or addition of 1 or seviral nucleotides which can be used for
detecting the § oxidation-related enzyme ge
() an oligonucleotide having the base sequencd\get forth in SEQ ID NO: 33, an
oligonucleotide having a base sequence set forth iNSEQ ID NO: 33 with a substitution,
deletion, insertion, or addition of 1 or several nucleotNes which can be used for
detecting the ( oxidation-related enzyme gene;
(v) an oligonucleotide having the base sequence set forth ilNgEQ ID NO: 34, an
oligonucleotide having a base sequence set forth in SEQ ID N&; 34 with a substitution,
deletion, insertion, or addition of 1 or several nucleotides which c\a be used for
detecting the oxidation-related enzyme gene;
(w) an oligonucleotide having the base sequence set forth in SEQ ID N 35, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 35 with aubstitution,
deletion, insertion, or addition of 1 or several nucleotides which can be used
detecting the B oxidation-related enzyme gene;

(x) an oligonucleotide having the base sequence set forth in SEQ ID NO: 36, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 36 with a substitution

deletion, insertion, or addition of 1 or several nucleotides which can be used for



10

15

20

25

30

WO 2013/180302 PCT/IP2013/065306

101

detecting the P oxidation-related enzyme gene;
(y) an oligonucleotide having the base sequence set forth in SEQ ID NO: 37, an
ligonucleotide having a base sequence set forth in SEQ ID NO: 37 with a substitution,
de¥gtion, insertion, or addition of 1 or several nucleotides which can be used for
detechpg the P oxidation-related enzyme gene;
(2} an ollgonucleotide having the base sequence set forth in SEQ ID NO: 38, an
oligonuclecyjde having a base sequence set forth in SEQ ID NO: 38 with a substitution,
deletion, inserf\on, or addition of 1 or several nucleotides which can be used for
detecting the B oxX¥dation-related enzyme gene;
(al) an oligonucleote having the base sequence set forth in SEQ [D NO: 39, an
oligonucleotide having \ base sequence set forth in SEQ ID NO: 39 with a substitution,
deletion, insertion, or addiNpn of 1 or several nucleotides which can be used for
detecting the B oxidation-relalgd enzyme gene;
(b1) an oligonucleotide having thg base sequence set forth in SEQ ID NO: 40, an
oligonucleotide having a base sequeyce set forth in SEQ ID NO: 40 with a substitution,
deletion, insertion, or addition of 1 or 8&gveral nucleotides which can be used for
detecting the §§ oxidation-related enzyme ¥ene;
(c1) an oligonucleotide having the base sequ¥gpce set forth in SEQ ID NO: 41, an
oligonucieotide having a base sequence set fortNin SEQ ID NO: 41 with a substitution, .
deletion, insertion, or addition of ! or several nucldgtides which can be used for
detecting the B oxidation-related enzyme gene; and
(d1) an oligonucleotide having the base sequence set forly in SEQ ID NO: 42, an
oligonucleotide having a base sequence set forth in SEQ IDWO: 42 with a substitution,
deletion, insertion, or addition of 1 or several nucleotides whick can be used for

detecting the B oxidation-related enzyme gene.

{Claim 12}
The method according to Claim 11, wherein the damp-dry malodoycausing

substances are 4-methyl-3-hexenoic acid.

{Claim 13}

The method according to Claim 11 or 12, wherein the fatty acid desaturase

gene is A9desaturase gene.
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{Claim 14}
The method according to Claim 13,

erein a fragment of the A9desaturase gene is amplified by using at least one kind of
oligoRucleotide pair selected from the group consisting of:
the oligdgucleotide pair containing the oligonucleotides (a) and (b);
the oligonu§leotide pair containing the oligonucleotides (c} and (d);
the oligonucleNtide pair containing the oligonucleotides (g) and (f);
the oligonucleotiNg pair containing the oligonucleotides (g) and (h);
the oligonucleotide Wair containing the oligonucleotides (i) and (j); and

the oligonucieotide pai\¢ontaining the oligonucleotides (k) and ().

{Claim 15}
The method according 3 Claim 11 or 12, wherein the 8 oxidation-related
enzyme gene is af least one kind of'\gene selected from the group consisting of fadB

gene and fadD gene.

{Claim 16}
The method described in according to RJlaim 15,
wherein a fragment of the fadB gene is amplified By using at least one kind of
oligonucleotide pair selected from the group consisting of:
the oligonucieotide pair containing the oligonucleotides Ym) and (n);
the oligonucleotide pair containing the oligonucleotides (0)\nd (p);
the oligonucleotide pair containing the oligonucleotides (q) anN (r); and

the oligonucleotide pair containing the oligonucleotides (s) and (

{Claim 17}
The method according to Claim 15,
wherein a fragment of the fadD gene is amplified by using at least one kind o
oligonucleotide pair selected from the group consisting of:
the oligonucleotide pair containing the oligonucleotides (u) and (v);
the oligonucleotide pair containing the oligonucleotides (w} and (x);

the oligonucleotide 'pair containing the oligonucleotides (y) and (z);
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the oligonucleotide pair containing the oligonucleotides (al) and (b1); and

the oligonucleotide pair containing the oligonucleotides (c1) and (d1).

The method according to any one of Claims 11 to 17, wherein the
microordanisms are at least one kind of microbial strain selected from the group

consisting & species of Moraxella sp. and Moraxella osloensis.

{Claim 19}

An oligonudeotide selected from the group consisting of the following
oligonucleotides (a) to §) and (al) to (d1); or an oligonucleotide pair selected from the
group consisting of a pair & the following oligonucieotides (a) and (b), a pair of the
following oligonucleotides (c\and (d), a pair of the following oligonucleotides (e} and
(), a pair of the following oligotNcleotides (g) and (h), a pair of the following
oligonucleotides (i) and (j), a pair oNthe following oligonucleotides (k) and (1), a pair of
the following oligonucleotides (m) and\(n), a pair of the following oligonucleotides (o)
and (p), a pair of the following oligonuclégtides {q} and (1), a pair of the following
oligonucleotides (s) and (t), a pair of the foll\wing oligonucleotides (u) and (v), a pair
of the following oligonucleotides (w) and (x), a\gair of the following oligonucieotides
(y) and (z), a pair of the following oligonucleotideM\{al) and (b1), and a pair of the
following oligonucleotides (c1) and (d1):

(2) an oligonucleotide having the base sequence set forthN\n SEQ IDNO: 13, an
oligonucleotide having a base sequence set forth in SEQ O: 13 with a substitution,
deletion, insertion, or addition of 1 or several nucleotides whick can be used for
detecting the fatty acid desaturase gene;

(b) an oligonucleotide having the base sequence set forth in SEQ IDYO: 14, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 14 wit\a substitution,
deletion, insertion, or addition of 1 or several nucieotides which can be us
detecting the fatty acid desaturase gene;

(c) an oligonucleotide having the base sequence set forth in SEQ ID NO: 15, an
oligonuclectide having a base sequence set forth in SEQ ID NO: 15 with a substite
deletion, insertion, or addition of 1 or several nucleotides which can be used for

detecting the fatty acid desaturase gene;
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{d) an oligonucleotide having the base sequence set forth in SEQ ID NO: 16, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 16 with a substitution,
eletion, insertion, or addition of 1 or several nucleotides which can be used for
dgcting the fatty acid desaturase gene;
(e) adpligonucleotide having the bése sequence set forth in SEQ ID NO: 17, an
oligonuNeotide having a base sequence set forth in SEQ ID NO: 17 with a substitution,
deletion, irlsertion, or addition of 1 or several nucleotides which can be used for
detecting the Ntty acid desaturase gene;
(f) an oligonucleNide having the base sequence set forth in SEQ ID NO: 18, an
oligonucleotide havigg a base sequence set forth in SEQ ID NO: 18 with a substitution,
deletion, insertion, or aydition of 1 or several nucleotides which can be used for
detecting the fatty acid deNaturase gene;
(g) an oligonucleotide having\the base sequence set forth in SEQ ID NO: 19, an
oligonucleotide having a base sdquence set forth in SEQ ID NO: 19 with a substitution,
deletion, insertion, or addition of 1%r several nucleotides which can be used for
detecting the fatty acid desaturase ge:
(h) an oligonucleotide having the base se§uence set forth in SEQ ID NO: 20, an
oligonucleotide having a base sequence set Nrth in SEQ ID NO: 20 with a substitution,
deletion, insertion, or addition of 1 or several nkcleotides which can be used for
detecting the fatty acid desaturase gene;
(i) an oligonucleotide having the base sequence set f&th in SEQ ID NO: 21, an
oligonucleotide having a base sequence set forth in SE NO: 21 with a substitutién,
deletion, insertion, or addition of 1 or several nucleotides Wich can be used for
detecting the fatty acid desaturase gene;
(j) an oligonucleotide having the base sequence set forth in SEQ Y NO: 22, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 22Vyith a substitution,
deletion, insertion, or addition of 1 or several nucleotides which can be\gsed for
detecting the fatty acid desaturase gene;
(k) an oligonucleotide having the base sequence set forth in SEQ ID NO: 23,%n
oligonucleotide having a base sequence set forth in SEQ ID NO: 23 with a subsiution,
deletion, insertion, or addition of 1 or several nucleotides which can be used for
detecting the fatty acid desaturase gene;

(1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 24, an
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oligonucleotide having a base sequence set forth in SEQ ID NO: 24 with a substitution,
deletion, insertion, or addition of 1 or several nucleotides which can be used for
etecting the fatty acid desaturase gene;

an oligonucleotide having the base sequence set forth in SEQ ID NO: 25, an

detecting the 8 oxidation-related enzyme gene;
(q) an oligonucleotide having the base sequence se\forth in SEQ ID NO: 29, an
oligonucleotide having a base sequence set forth in SN ID NO: 29 with a substitution,
deletion, insertion, or addition of | or several nucleotidewhich can be used for

detecting the P oxidation-related enzyme gene; '
IDNO: 30, an

with a substitution,

(r) an oligonucleotide having the base sequence set forth in S
oligonucleotide having a base sequence set forth in SEQ ID NO:
deletion, insertion, or addition of 1 or several nucleotides which can We used for
detecting the § oxidation-related enzyme gene;
(s) an oligonucleotide having the base sequence set forth in SEQ ID NO: 3\, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 31 with a subgtitution,
deletion, insertion, or addition of 1 or several nucleotides which can be used for
detecting the  oxidation-related enzyme gene;

{t) an oligonucleotide having the base sequence set forth in SEQ ID NQO: 32, an

oligonucleotide having a base sequence set forth in SEQ ID NO: 32 with a substitution,
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deletion, insertion, or addition of 1 or several nucleotides which can be used for
detecting the B oxidation-related enzyme gene;

n) an oligonucleotide haviﬁg the base sequence set forth in SEQ ID NO: 33, an '
offgonucleotide having a base sequence set forth in SEQ ID NO: 33 with a substitution,
deletdon, insertion, or addition of 1 or several nucleotides which can be used for
detectini the B oxidation-related enzyme gene;

(v) an oligdqucleotide having the base sequence set forth in SEQ ID NO: 34, an
oligonucleotidg having a base sequence set forth in SEQ ID NO: 34 with a substitution,
deletion, insertiod, or addition of | or several nucleotides which can be used for
detecting the B oxidion-related enzyme gene;

(w) an oligonucleotide Raving the base sequence set forth in SEQ ID NO: 35, an
oligonucleotide having a Bgse sequence set forth in SEQ ID NO: 35 with a substitution,
deletion, insertion, or additioy of 1 or several nucleotides which can be used for
detecting the B oxidation-related\enzyme gene;

(x) an oligonucleotide having the byse sequence set forth in SEQ ID NO: 36, an
oligonucleotide having a base sequendg set forth in SEQ ID NO: 36 with a substitution,
deletion, insertion, or addition of 1 or seWral nucleotides which can be used for
detecting the B oxidation-related enzyme geNe;

(y) an oligonucleotide having the base sequench\set forth in SEQ ID NO: 37, an
oligonucleotide having a base sequence set forth INSEQ ID NO: 37 with a substitution,
deletion, insertion, or addition of 1 or several nucleotNdes which can be used for
detecting the B oxidation-related enzyme gene;

(z) an oligonucleotide having the base sequence set forth iNSEQ ID NO: 38, an
oligonucleotide having a base sequence set forth in SEQ ID NR: 38 with a substitution,
deletion, insertion, or addition of 1 or several nuclectides which be used for
detecting the B oxidation-related enzyme gene;

(al) an oligonucleotide having the base sequence set forth in SEQ ID NO: 39, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 39 with Asubstitution,
deletion, insertion, or addition of 1 or several nucleotides which can be used Yor
detecting the B oxidation-related enzyme gene;

(b1} an oligonucleotide having the base sequence set forth in SEQ ID NO: 40, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 40 with a substitutio

deletion, insertion, or addition of 1 or several nucleotides which can be used for
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(c1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 41, an
ligonucleotide having a base sequence set forth in SEQ ID NO: 41 with a substitution,

de¥etion, insertion, or addition of 1 or several nucleotides which can be used for

deteckng the B oxidation-related enzyme gene; and

deletion, inserNon, or addition of 1 or several nucleotides which can be used for

detecting the  oNdation-related enzyme gene.

{Claim 20}

The oligonucleotNe or the oligonucleotide pair according to Claim 19, wherein

the oligonucleotide is a nucle¥g acid primer.

{Claim 21}

The oligonucleotide or oligonycleotide pair according to Claim 20,
wherein the oligonucleotides (a) and (b), Xae oligonucleotides (¢) and (d), the
oligonucleotides (e) and (£}, the oligonucleoNdes (g) and (h), the oligoenucleotides (i)
and (j), and the oligonucleotides (k) and (I} canXunction as nucleic acid primers for
detecting expression of the fatty acid desaturase gége derived from microorganisms
which produce damp-dry malodor-cansing substanceNpr for amplifying a gene fragment

thereof by polymerase chain reaction.

{Claim 22}
The oligonucleotide or the oligonucleotide pair accordin\to Claim 21, wherein

the fatty acid desaturase gene is A9desaturase gene.

{Claim 23}

The oligonucleotide or oligonuclectide pair according to Claim 20,
wherein the oligonucleotides (m) and (n), the oligonucleotides (o) and (p), the
oligonucleotides (q) and (r}, and the oligonucleotides (s) and (t) can function as nucNic
acid primers for detecting expression of the B oxidation-related enzyme gene derived

from microorganisms which produce damp-dry malodor-causing substances or for
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‘ amplifying a gene fragment thereof by polymerase chain reaction.

{Claim 24}
The oligonucleotide or the oligonucleotide pair according to Claim 23, wherein

the P\oxidation-related enzyme gene is fadB gene.

{Claim 25

The Nigonucleotide or oligonucleotide pair according to Claim 20,
wherein the olighgucleotides (u} and (v}, the oligonucleotides (w) and (x), the
oligonucleotides (yNand (z), the oligonucleotides (al) and (b1), and the oligonucleotides
(c1) and (d1) can funchon as nucleic acid primers for detecting expression of the [3
oxidation-related enzyme'gene derived from microorganisms which produce damp-dry
malodor-causing substances Ry for amplifying a gene fragment thereof by polymerase

chain reaction.

{Claim 26}
The oligonucleotide or the oligdgucleotide pair according to Claim 25, wherein

the oxidation-related enzyme gene is fadl\ gene.

{Claim 27}

A kit for evaluating inhibitory effect on darNp-dry maledor or a kit for
screening of a damp-dry malodor inhibitor, comprising)

microorganisms which produce damp-dry malodox causing substances;

a sebaceous dirt component; and

the oligonucleotide or the oligonucleotide pair accordink to any one of Claims
19 to 26.

{Claim 28}
A kit for detecting microorganisms which produce damp-dry malo
substances, comprising at least one kind of oligonucleotide or oligonucieotide

according to any one of Claims 19 to 26.
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CLAIMS

{Claim 1}

A method of evaluating inhibitory effeet on damp-dry-malodor, comprising the
steps of:

bringing microorganisms which produce damp-dry malodor-causing substances
and a test substance into contact with each other in the presence of a sebaceous dirt
component;

detecting expression of at least one kind of gene selected from a group
consisting of a fatty acid desaturase gene and a B oxidation-related enzyme gene derived
from the microorganisms; and thereby

evaluating a damp-dry malodor inhibitory function of the test substance based
on a change in expression amount of the at least one kind of gene;
wherein the expression of the at least one kind of gene is detected by using at least one
kind of oligonucleotide pair selected from the group consisting of:
an oligonucleotide pair containing oligonucleotides (a) and (b) described below,
an oligonucleotide pair containing oligonucleotides (c) and (d) described below,
an oligonucleotide pair containing oligonucleotides (€} and (f) described below,
an oligonucleotide pair containing oligonucleotides (g} and (h) described below,
an oligonucleotide pair containing oligonucleotides (i) and (j) described below,
an oligonucleotide pair containing oligonucleotides (k} and (I) described below,
an oligonucleotide pair containing oligonucleotides (m) and (n) described below,
an oligonucleotide pair containing oligonucleotides (o) and (p) described below,
an oligonucleotide pair containing oligonucleotides (q} and (r) described below,
an oligonucleotide pair containing oligonucleotides (s) and (t) described below,
an oligonucleotide pair containing oligonucleotides (u) and (v) described below,
an oligonucleotide pair containing oligonucleotides (w) and (x) described below,
an oligonucleotide pair containing oligonucleotides (y) and (z) described below,
an oligonucleotide pair containing.oligonucleotides (al) and (b1) described below, and
an oligonucleotide pair containing oligonucleotides (c1) and (d1) described below:

(2) an oligonucleotide having the base sequence set forth in SEQ ID NO: 13, an
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oligonucleotide having a base sequence set forth in SEQ ID NO: 13 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(b) an oligonucleotide having the base sequence set forth in SEQ ID NO: 14, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 14 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(¢) an oligonucleotide having the base sequence set forth in SEQ ID NO: 15, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 15 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(d) an oligonucleotide having the base sequence set forth in SEQ ID NO: 16, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 16 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(e) an oligonucleotide having the base sequence set forth in SEQ ID NO: 17, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 17 with a Subétitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(f) an oligonucleotide having the base sequence set forth in SEQ ID NO: 18, an
oligonucleoﬁde having a base sequence set forth in SEQ ID NO: 18 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(g) an oligonucleotide having the base sequence set forth in SEQ ID NO: 19, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 19 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(h) an oligonucleotide having the base sequence set forth in SEQ ID NO: 20, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 20 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty

acid desaturase gene;
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(i) an oligonucleotide having the base sequence set forth in SEQ ID NO: 21, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 21 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(3) an oligonucleotide having the base sequence set forth in SEQ ID NO: 22, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 22 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(k) an oligonucleotide having the base sequence set forth in SEQ ID NO: 23, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 23 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 24, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 24 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(m) an oligonucleotide having the base sequence set forth in SEQ ID NO: 25, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 25 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(n) an oligonucleotide having the base sequence set forth in SEQ ID NO: 26, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 26 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene; _

(0) an oligonucleotide having the base sequence set forth in SEQ ID NO: 27, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 27 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(p) an oligonucleotide having the base sequence set forth in SEQ ID NO: 28, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 28 with a substitution,

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the [3
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oxidation-related enzyme gene;

(q) an oligonucleotide having the base sequence set forth in SEQ ID NO: 29, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 29 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(r) an oligonucleotide having the base sequence set forth in SEQ ID NO: 30, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 30 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(s) an oligonucleotide having the base sequence set forth in SEQ ID NO: 31, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 31 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(t) an oligonucleotide having the base sequence set forth in SEQ ID NO: 32, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 32 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(u) an oligonucleotide having the base sequence set forth in SEQ ID NO: 33, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 33 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(v) an oligonucleotide having the base sequence set forth in SEQ ID NO: 34, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 34 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(w) an oligonucleotide having the base sequence set forth in SEQ ID NO: 35, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 35 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the
oxidation-related enzyme gene;

(x) an oligonucleotide having the base sequence set forth in SEQ ID NO: 36, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 36 with a substitution,
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deletion, insertion, or addition of 1 nucleotide which can be used for detecting the §
oxidation-related enzyme gene;

(v) an oligonucleotide having the base sequence set forth in SEQ ID NO: 37, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 37 with a substitution,
deletion, insertion, or addition of I nucleotide which can be used for detecting the
oxidation-related enzyme gene;

(z) an oligonucleotide having the base sequence set forth in SEQ ID NO: 38, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 38 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 8
oxidation-related enzyme gene;

(al) an oligonucleotide having the base sequence set forth in SEQ ID NO: 39, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 39 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(b1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 40, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 40 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(c1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 41, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 41 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene; and

(d1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 42, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 42 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3

oxidation-related enzyme gene.

{Claim 2}
The method according to Claim 1, wherein the damp-dry malodor-causing

substances are 4-methyl-3-hexenoic acid.
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{Claim 3}
The method according to Claim 1 or 2, wherein the sebaceous dirt component

is an anteiso fatty acid.

{Claim 4}
The method according to any one of Claims 1 to 3, wherein the fatty acid

desaturase gene 1s A9desaturase gene.

{Claim 5}
The method according to Claim 4,
wherein the expression of the A9desaturase gene is detected by using at least one kind
of oligonucleotide pair selected from the group containing :
the oligonucleotide pair containing the oligonucleotides (a) and (b);
the oligonucleotide pair containing the oligonucleotides (c) and (d);
the oligonucleotide pair containing the oligonucleotides (e) and (f);
the oligonucleotide pair containing the oligonucleotides (g) and (h);
the oligonucleotide pair containing the oligonucleotides (i) and (j}; and

the oligonucleotide pair containing the oligonucleotides (k) and (1).

{Claim 6}

The method according to any one of Claims 1 to 3, wherein the B oxidation-

‘related enzyme gene is at least one kind of gene selected from the group consisting of

fadB gene and fadD gene.

{Claim 7}
The method according to Claim 6,
wherein the expression of the fadB gene is detected by using at least one kind of
oligonucleotide pair selected from the group consisting of:
the oligonucleotide pair containing the oligonucleotides (m) and (n);
the oligonucleotide pair containing the oligonucleotides (o) and (p);

the oligonucleotide pair containing the oligonucleotides (q) and (r); and
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the oligonucleotide pair containing the oligonucleotides (s} and (t).

{Claim 8}
The method according to Claim 6,
wherein the expression of the fadD gene is detected by using at least one kind of
oligonucleotide pair selected from the group consisting of :
the oligonucleotide pair containing the oligonucleotides (u) and (v);
the oligonucleotide pair containing the oligonucleotides (w) and (x);
he oligonucleotide pair containing the oligonucleotides (y) and (z);
the oligonucleotide pair containing the oligonucleotides (al) and {b1); and

the oligonucleotide pair containing the oligonucleotides (c1) and (d1).

{Claim 9}
The method according to any one of Claims 1 to 8, wherein the
microorganisms are at least one kind of microbial strain selected from the group

consisting of species of Moraxella sp. and Moraxelia osloensis.

{Claim 10}
A method of screening a damp-dry malodor inhibitor, which comprises
selecting a test substance capable of reducing the expression amount of the at least one

kind of gene, based on the method described in any one of Claims 1 to 9.

{Claim 11}
A method of detecting microorganisms which produce damp-dry maledor-
causing substances, comprising the steps of:
amplifying at least one kind of fragment of gene selected from a group
consisting of a fatty acid desaturase gene and a 3 oxidation-related enzyme gene that are
derived from microorganisms which produce damp-dry malodor-causing substances;
determining the presence or absence of an amplified fragment; and thereby
detecting the microorganisms which produce damp-dry malodor-causing

substances,
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wherein the detection of the microorganisms which produce damp-dry malodor-causing
substances is performed by using at least one kind of oligonucleotide pair selected from
the group consisting of:

an oligonucleotide pair containing oligonucleotides (a} and (b) described below,

an oligonucleotide pair containing oligonucleotides (¢} and (d) described below,

an oligonucleotide pair containing oligonucleotides (&) and (f) described below,

an oligonucleotide pair containing oligonucleotides (g) and (h) described below,

an oligonucleotide pair containing oligonucleotides (i) and (j) described below,

an oligonucleotide pair containing oligonucleotides (k} and (1) described below,

an oligonucleotide pair containing oligonucleotides (m) and (n) described below,

an oligonucleotide pair containing oligonucleotides (o) and (p) described below,

an oligonucleotide pair containing oligonucleotides (q) and (r) described below,

an oligonucleotide pair containing oligonucleotides (s) and (t) described below,

an oligonucleotide pair containing oligonucleotides (u) and (v) described below,

an oligonucleotide pair containing oligonucleotides {w) and (x) described below,

an oligonucleotide pair containing oligonucleotides (y) and (z) described below,

an oligonucleotide pair containing oligonucleotides (al) and (b1) described ‘below, and
an oligonucleotide pair containing oligonucleotides (c1) and (d1) described below:

(a) an oligonucleotide having the base sequence set forth in SEQ ID NO: 13, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 13 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(b) an oligonucleotide having the base sequence set forth in SEQ ID NO: 14, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 14 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(c) an oligonucleotide having the base sequence set forth in SEQ ID NO: 15, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 15 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(d) an oligonucleotide having the base sequence set forth in SEQ ID NO: 16, an
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oligonucleotide having a base sequence set forth in SEQ ID NO: 16 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(e) an oligonucleotide having the base sequence set forth in SEQ ID NO: 17, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 17 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(f) an oligonucleotide having the base sequence set forth in SEQ ID NO: 18, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 18 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(g) an oligonucleotide having the base sequence set forth in SEQ ID NO: 19, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 19 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(h) an oligonucleotide having the base sequence set forth in SEQ ID NO: 20, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 20 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(i) an oligonucleotide having the base sequence set forth in SEQ ID NO: 21, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 21 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 22, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 22 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(k) an oligonucleotide having the base sequence set forth in SEQ ID NO: 23, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 23 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty

acid desaturase gene;
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(1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 24, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 24 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(m) an oligonucleotide having the base sequence set forth in SEQ ID NO: 25, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 25 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 8
oxidation-related enzyme gene;

(n) an oligonucleotide having the base sequence set forth in SEQ ID NO: 26, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 26 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(o) an oligonucleotide having the base sequence set forth in SEQ ID NO: 27, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 27 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the
oxidation-related enzyme gene;

(p) an oligonucleotide having the base sequence set forth in SEQ ID NO: 28, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 28 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(q) an oligonucleotide having the base sequence set forth in SEQ ID NO: 29, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 29 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be usefi for detecting the 3
oxidation-related enzyme gene;

(r) an oligonucleotide having the base sequence set forth in SEQ ID NO: 30, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 30 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(s) an oligonucleotide having the base sequence set forth in SEQ ID NO: 31, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 31 with a substitution,

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the
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oxidation-related enzyme gene;

(t) an oligonucleotide having the base sequence set forth in SEQ ID NO: 32, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 32 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

{u) an oligonucleotide having the base sequence set forth in SEQ ID NO: 33, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 33 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(v) an oligonucleotide having the base sequence set forth in SEQ ID NO: 34, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 34 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the {3
oxidation-related enzyme gene;

(w) an oligonucleotide having the base sequence set forth in SEQ ID NO: 35, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 35 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the f3
oxidation-related enzyme gene;

(x) an oligonucleotide having the base sequence set forth in SEQ ID NO: 36, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 36 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(y) an oligonucleotide having the base sequence set forth in SEQ ID NO: 37, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 37 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the (3
oxidation-related enzyme gene;

(z) an oligonucleotide having the base sequence set forth in SEQ ID NO: 38, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 38 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 8
oxidation-related enzyme gene;

(al) an oligonucleotide having the base sequence set forth in SEQ ID NO: 39, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 39 with a substitution,
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deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 8
oxidation-related enzyme gene;

(b1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 40, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 40 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(c1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 41, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 41 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the
oxidation-related enzyme gene; and

(d1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 42, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 42 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the f3

oxidation-related enzyme gene.

{Claim 12}
The method according to Claim 11, wherein the damp-dry malodor-causing

substances are 4-methyl-3-hexenoic acid.

{Claim 13}
The method according to Claim 11 or 12, wherein the fatty acid desaturase

gene is A9desaturase gene.

{Claim 14}
The method according to Claim 13,
wherein a fragment of the A9desaturase gene is amplified by using at least one kind of
oligonucleotide pair selected from the group consisting of:
the oligonucleotide pair containing the oligonucleotides (a) and (b);
the oligonucleotide pair containing the oligonucleotides (c) and (d);
the oligonucleotide pair containing the oligonucleotides (¢) and (f);

the oligonucleotide pair containing the oligonucleotides (g) and (h);
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the oligonucleotide pair containing the oligonucleotides (i) and (j); and

the oligonucleotide pair containing the oligonucleotides (k) and (I).

{Claim 15}

The method according to Claim 11 or 12, wherein the B oxidation-related

enzyme gene is at least one kind of gene selected from the group consisting of fadB

gene and fadD gene.

{Claim 16}
The method described in according to Claim 15,
wherein a fragment of the fadB gene is amplified by using at least one kind of
oligonucleotide pair selected from the group consisting of:
the oligonucleotide pair containing the oligonucleotides (m) and (n);
the oligonucleotide pair containing the oligonucleotides (o) and (p);
the oligonucleotide pair containing the oligonucleotides (q) and (r); and

the oligonucleotide pair containing the oligonucleotides (s) and (t).

{Claim 17}
The method according to Claim 15,
wherein a fragment of the fadD gene is amplified by using at least one kind of
oligonucleotide pair selected from the group consisting of:
the oligonucleotide pair containing the oligonucleotides (u) and (v);
the oligonucleotide pair containing the oligonucleotides (w) and (x);
the oligonucleotide pair containing the oligonucleotides (y) and (z);
the oligonucleotide pair containing the oligonucleotides (al} and (b1); and

the oligonucleotide pair containing the oligonucleotides (c1) and (d1).

{Claim 18}
The method according to any one of Claims 11 to 17, wherein the

microorganisms are at least one kind of microbial strain selected from the group

consisting of species of Moraxella sp. and Moraxella osloensis.
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{Claim 19}

An oligonucleotide pair selected from the group consisting of a pair of the
following oligonucleotides (a) and (b), a pair of the following oligonucleotides (c) and
(d), a pair of the following oligonucleotides (e) and (f), a pair of the following
oligonucleotides (g) and (h), a pair of the following oligonucleotides (i) and (j), a pair of
the following oligonucleotides (k) and (1), a pair of the following oligonucleotides (n1)
and (n), a pair of the following oligonucleotides (o) and (p), a pair of the following
oligonucleotides (q) and (r), a pair of the following oligonucleotides (s) and (), a pair of
the following oligonucleotides (u) and (v), a pair of the following oligonucleotides (w)
and (x), a pair of the following oligonucleotides (y) and (z), a pair of the following
oligonucleotides (al) and (b1), and a pair of the following oligonucleotides (c1) and
(d1):

(a) an oligonucleotide having the base sequence set forth in SEQ ID NG: 13, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 13 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturé.se gene;

(b) an oligonucleotide having the base sequence set forth in SEQ ID NO: 14, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 14 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(c) an oligonucleotide having the base sequence set forth in SEQ ID NO: 15, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 15 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(d) an oligonucleotide having the base sequence set forth in SEQ ID NO: 16, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 16 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(e) an oligonucleotide having the base sequence set forth in SEQ ID NO: 17, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 17 with a substitution,
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deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(f) an oligonucleotide having the base sequence set forth in SEQ ID NO: 18, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 18 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(g) an oligonucleotide having the base sequence set forth in SEQ ID NO: 19, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 19 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(h) an oligonucleotide having the base sequence set forth in SEQ ID NO: 20, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 20 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 21, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 21 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(j) an oligonucleotide having the base sequence set forth in SEQ ID NO: 22, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 22 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

{k) an oligonucleotide having the base sequence set forth in SEQ ID NO: 23, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 23 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 24, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 24 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the fatty
acid desaturase gene;

(m) an oligonucleotide having the base sequence set forth in SEQ ID NO: 25, an
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oligonucleotide having a base sequence set forth in SEQ ID NO: 25 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the p
oxidation-related enzyme gene;

(n) an oligonucleotide having the base sequence set forth in SEQ ID NO: 26, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 26 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the §
oxidation-related enzyme gene;

(o) an oligonucleotide having the base sequence set forth in SEQ ID NO: 27, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 27 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the [3
oxidation-related enzyme gene;

(p) an oligonucleotide having the base sequence set forth in SEQ ID NO: 28§, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 28 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(q) an oligonucleotide having the base sequence set forth in SEQ ID NO: 29, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 29 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(r) an oligonucleotide having the base sequence set forth in SEQ ID NO: 30, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 30 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(s) an oligonucleotide having the base sequence set forth in SEQ ID NO: 31, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 31 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(t) an oligonucleotide having the base sequence set forth in SEQ ID NO: 32, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 32 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3

oxidation-related enzyme gene;
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(u) an oligonucleotide having the base sequence set forth in SEQ ID NO: 33, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 33 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(v) an oligonucleotide having the base sequence set forth in SEQ ID NO: 34, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 34 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme genc;

(w) an oligonucleotide having the base sequence set forth in SEQ ID NO: 35, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 35 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(x) an oligonucleotide having the base sequence set forth in SEQ ID NO: 36, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 36 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the f3
oxidation-related enzyme gene;

{y) an oligonucleotide having the base sequence set forth in SEQ ID NO: 37, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 37 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(z) an oligonucleotide having the base sequence set forth in SEQ ID NO: 38, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 38 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene;

(al) an oligonucleotide having the base sequence set forth in SEQ ID NO: 39, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 39 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the
oxidation-related enzyme gene;

(b1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 40, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 40 with a substitution,

deletion, insertion, or addition of 1 nucleotide which can be used for detecting the B
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oxidation-related enzyme gene;

(c1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 41, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 41 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the 3
oxidation-related enzyme gene; and

(d1) an oligonucleotide having the base sequence set forth in SEQ ID NO: 42, an
oligonucleotide having a base sequence set forth in SEQ ID NO: 42 with a substitution,
deletion, insertion, or addition of 1 nucleotide which can be used for detecting the B

oxidation-related enzyme gene.

{Claim 20}
The oligonucleotide pair according to Claim 19, wherein the oligonucleotide is

a nucleic acid primer.

{Claim 21}

The oligonucleotide pair according to Claim 20,
wherein the oligonucleotides (a) and (b), the oligonucleotides (c) and (d), the
oligonucleotides (&) and (f), the oligonucleotides (g) and (h), the oligonucleotides (1)
and (), and the oligonucleotides (k) and (1) can function as nucleic acid primers for
detecting expression of the fatty acid desaturase gene derived from microorganisms
which produce damp-dry malodor-causing substances or for amplifying a gene fragment

thereof by polymerase chain reaction.

{Claim 22}
The oligonucleotide pair according to Claim 21, wherein the fatty acid

desaturase gene is A9desaturase gene.

{Claim 23}
The oligonucleotide pair according to Claim 20,
wherein the oligonucleotides (m) and (n), the oligonucleotides (o) and (p), the

oligonucleotides (q) and (r), and the oligonucleotides (s} and (t) can function as nucleic
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acid primers for detecting expression of the [ oxidation-related enzyme gene derived
from microorganisms which produce damp-dry malodor-causing substances or for

amplifying a gene fragment thereof by polymerase chain reaction.

{Claim 24}
The oligonucleotide pair according to Claim 23, wherein the 3 oxidation-

related enzyme gene is fadB gene.

{Claim 25}

The oligonucleotide pair according to Claim 20,
wherein the oligonucleotides (u) and (v), the oligonucieotides (w) and (x), the
oligonucleotides (y) and (z), the oligonucleotides {al} and (b1), and the oligonucleotides
(c1) and (d1) can function as nucleic acid primers for detecting expression of the
oxidation-related enzyme gene derived from microorganisms which produce damp-dry
malodor-causing substances or for amplifying a gene fragment thereof by polymerase

chain reaction.

{Claim 26}
The oligonucleotide pair according to Claim 25, wherein the  oxidation-

related enzyme gene is fadD gene.

{Claim 27}
A kit for evaluating inhibitory effect on damp-dry malodor or a kit for
screening of a damp-dry malodor inhibitor, comprising:
microorganisms which produce damp-dry malodor-causing substances;
a sebaccous dirt component; and

the oligonucleotide pair according to any one of Claims 19 to 26.

{Claim 28}
A kit for detecting microorganisms which produce damp-dry malodor-causing

substances, comprising at least one kind of oligonucleotide pair according to any one of
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Claims 19 to 26.




